PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -035633 

(43)Date of publication of application : 09.02.1999 



(51)Int.CI. 



C08F1 36/00 
C08F 4/44 



(21 Application number : 09-203932 
(22)Date of filing: 15.07.1997 



(71 Applicant : JSR CORP 

(72)Inventor : SONE TAKAO 

NONAKA KATSUTOSHI 
HATTORI IWAKAZU 



(54) PRODUCTION OF CONJUGATED DIENE-BASED POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer having narrow molecular weight distribution 
and capable of exhibiting excellent mechanical characteristics, processability and abrasion resistance by 
polymerizing a conjugated diene-based compound by using a catalyst system in which specific 
components are combined. 

SOLUTION: (A) A conjugated diene-based compound is polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a Lewis base, (ii) alumoxane, (iii) an 
organoaluminum compound of the formula AIR1R2R3 (R1 to R2 are each a 1-1 0C hydrocarbon group or H 
R3 is a 1-1 0C hydrocarbon group) and (iv) a silicon halide compound and/or a halogenated organosilicon 
compound to provide the objective conjugated diene-based polymer. The active terminal of the resultant 
polymer is successively reacted (or modified) with a specific compound to form the objective polymer in 
which molecular weight of the polymer is increased or polymer chain is branched. 
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iag^3>hP-;l/f5C A(Cj;or^CCtf 5 C A# 

[0033] ^Hjcc*j(,»r. n 6tliiSyi 
>^a^ft©sfi¥i£)^a (Mw) a«3p«&»-t« 

(Mn) AOtbTabSMw/MnB. Jf*b<»3. 5 
JWT. 36«:S?gL<«3. 3«Tt?*S. 3. 5=&® 
^.•5 A. mmzn&&*>. C©Mw/Mn©PSS» < ± 



(7) 



11 



IB (a) - (d) l&ft<D*:)WbZ3> hP-;l/«ci 
x>^«£#CDA~^HSg (ML 1H . 100-C) 

» * iy < » i o - 1 o o , $ htm a u < is i 5 - 
9ocD®Hr^>^> 0 i o*ir(t mmk<ommm 

a*. 5^- 1 5 07?. io 

0 V n-;u^>^y-r<D®WOB$ec h^^^jft^ccc 

[0 03 4] aK,iTS«a^i>«l^fttt, s2««: 

flpfciOHiRrsctrft*. 20 
[0 0 3 5 ] #f£03r«, CCD J: 5 &c UT«±ffl7u5R^b 

tt*. »&h*#y^-©fiKS*«Wc. *KE©ffc£«ft 
J£i£ (SEtt) sttacitcfcg, S£ft#^-S£*f*£> 

[0 03 6 ] #%WCt:te^T, * y v-<Z>ffif4^iS<fcK 
(e) vM3y>rtW«^K^b^ft*^:«^py 

>fb£R{fc£tttt, tibs (m;>rsi£*i&o 30 

R* D M' X 4 - B , M' X 4 £fcteM' X 8 

• ■ • (III) 

(S** R 4 ^K^^l-2 0cD^JM J f^^^b7K 
t&£ 0 ) 

_hiBS (III)*, M' #*XJEt^©»^«:tt, (e) J& 

'j^i/WXi'D'JF, h'J + ^^WX^O'jF, 40 
^x-^/T^P'JF, ^^XX^^P'J F, 
^^MXi/^oy F. t^t^^^xXy^P'J 
F, 7x-j^XF y ^oy F, X^xXh'j^D'j 
f, *9*>\,zxbv9uvv. eawtxxfti-^tf 

[0 0 3 7 ] */c, ±133: (III)*, M' ifitrimsgfr 
ONtefCK,- ( e ) i&ftt Lttt, W^ttf h y 7 x^;l/ 

^PPi/7>, ^*^^DP^7>, ^**>;l> 50 
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^pp$/7/ ^^;^^ppj/7>, %?zff-)V 

i/^PDV7>, ^fJ^PPi/7>, 

pp->7>, 7*-;^pp^7> ( h Vis 2 

PP^>7A t^^Ji'F'J^PP^V, r/^PFy* 

pp^7> 4 jf-fo h y ^pp^x ea&fb^-fJRtt 

[0 0 3 8 ] 3 6tC, -LIES (ill)*. M' ifi¥)l>~?~ 

v&m&owGmz. (e) m«F y 

^x^Wv^Ai'p'JF, ^^y^vj^A 
i/^py Fs ^x^ji/y^^A^^py h\ 

;Wl/7^^AFy^P'J F, EHttiby^v — ^Att^f 
*5W6ti5S6tc % St (ill)*. M' *y>JK-W>» 

^kb, (e)^iim m«=*iby>a^ 

[0 0 3 9 ] **9J«:*Jl»r, (e)ffi^ib 

TIBS (IV) r^Jti-Sxxf;H, *fc»TE 

a (v) r*sn**^#-^»*^*«c^«r« 
*«{b^«!*flefla-r & c ± t>~e * & e 

R 4 n M' ( — R 5 -COOR 6 ) <_„ • * • (IV) 
R 4 „ M' (-R 5 -COR 6 ) • ■ • (V) 

os*. r 4 -r s lira— s^BRtto. 

0©K«JH^*dtf«^b**«, R 6 ttS*»l-2 0 
©«3R«^*Sto^b*3RS-r*t). fflj«fc#ju#r.=.;i, 

*-f*JB(^ 7-%^^A^/diy>^ X 
B^oyvi^ n»0^3©S»r*4. ) 
Cti60 (e) J&#«, ff«©a^r«fflltfeJ:l>. 
[0 0 4 0 ] *y v-<D»tt**<!:SJ£Si** ( f ) ^ 

fa^Ai/>^B, tibs (v i ) ra^n^iii 
&^&fbi^c#>&o 

Y=C= Z*S£ —-(VI) 

(s*. Y(«f^, mmm*. ^»*jKT-*fctt-f 

T&£ e ) 

ccr, (f) JS^©^, Yaw***, Z*siMMK 

T-cDit^, ms<t&m~e&K>. y&m&m^ z$u 

*sTi-~ Yil&mvfoL Yto£UZifit*>lZ*vmm 

i«>CCM3RJIK^©«^, -BMb«JRr*»K YsWBBRJlR 
Zifi4*VJgfr<Dm&. mt^)V^)VC$> *) % Y 

[0 04 1 ] CCD^, ^f*>fb^5iorB, WJLK 



(8) 
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2, 6 - F y V*s7lr- K 

ZyiSJVisTi-- k ^^rJ + V^VA VUTi-- 
FttttWttf&ti*. **4VUTir~Yft&mL\jX 
te. «i«7i^^t>f VisT*- F, 2. 4-h'J 

S-/7*- h«C<ST3&$»W6ti*. #JM<^ $ F{fc£4»i 10 

[0 04 2] #y v-©jStt*4B<kJSJ£S«* (fir) ^ 
ra3l^lte», TIBS; (vii) rg|$n&#fji 

[0 04 3] 
[4b8] 

(VII) 



[0 0 4 4] (S*. Y' »»BH\ 20 
/d^f)M^^»c ) 

UW5>, N-7x^x^U>-/>>, N- ( (3 - 30 
[0 04 5] #y v-CDffitt^M<bSJ^Sl±a (h) ^ 

p^Mb-f yi/r^ftAW», tibs (v i i i ) r* 

-N = C-X^ - • • (VIII) 
I 

(S«f, x^Nay>ji : ?-r*^o ) 

(h) Apy^b^V^TW^iBilt^ 40 

2. 5 -t^P-tty 
4-^PU-2 -7x^t7'J 2. 4, 

5 - h y:/p^-r s #v~-;k 3, 6 -s^pp-4 - 

y^Jl/fy 3. 4. 5-F^PPb*'J^ 

> v 2-757-4-^PP-6-^^I/t''J^> ; > l 
2-75^-4, B-^^PPf'M^, 6-^PP 
-2. 4 F + i/t'U ^t>>, 2-^PPt'y^y 
2, 4-^^PP"6-^Wt ,, J^^X 4, 6 
-is2vu-2 - fcTys^> % 2. 4, 50 



5. 6-f h7^anb*n^>, 2, 4, 
pab*'JSt/>, 2"7^/-6-^PPt7^> t 
2, 6-^^PPk7^>, 2, 4-f* (^^;U^ 
*) -6-^PP-l, 3, 5 - F »JT^>, 2. 4, 

3, 5 - F UT^>, 2-^P^r 
-5 -x hP^TV-Jk 2-^PP<>^77- 
Jk 2-^ap-<> s /^^lfv r -;u^^^PCf6n-5 ( , 
[0 04 6 ] #U^-(WS145RS<kJSl£S-B--5 ( i ) * 

7-JMk^f^/d«*i^ TIBS (V I V) - (X 

i v) rasti-smaftw-rsib^j-c**. 



R 7 - (COOH) „ 
R 8 (COX) . 
R 9 - (COO-R 10 ) 
R n -OCOO-R u 
R 13 - (COOCO-R 14 ) 
[0 047] 

MbQ] 



(V I V) 
(X) 
(X I ) 
(XII) 
(XIII) 



CO 



(X I V) 



[0 048] <3». R 7 -R'MSig— *fctt»tt0. 
y>J^-7-, mttl^5(01St?*5. ) 

ccr, ( i ) tm<D*>%. S (v i v) St£ft&#;u 

■L vn>s> r*y;m y*r*y;u 

v hK, epy y ? hSL ^ y ? fm, #y^#r^ y 
;i/«xx f- jwt^B5* /c»* y r * y ;u^b^©±* 

[0 04 9 ] S (X) tSStiSK^aywtftil/t 

tt, m&vtsm#pv f\ 7'Pk't>^p'jF, y$ 

>8^n»JF, v:/*>M*oy F\ *^£>^p 

y f\ 7^;^nn\ sati^ay f, *?*7 
y>K^PUF, 7^jb8^PVF, vu-Y>^^py 
K, ^ty>s^a'JF, a^br-fe^k avit^ 

[0 0501 S (xi ) t?ssn4x^f;wt^»ti 

7^yjHifJK -rf^r^yju&x^k y*)vm> 

x^;k Fyyy*F&Fy:7 
*;k fa^'j^hif F7^^f;k ^y^FM^* 
1fx?-;k ft&7*.=.;k ^y^W^^yu-F, 

^•jxw^yu-F, ^y>fv^7^yu-F 
sfc, S (X I I ) r8Sft4KKxxf;Wb 



(9) 



15 

^Pft>i, $87MVgS^> *B*4V^¥&> $8*^ 
?'£>i^ ftttSMNt ft*4r-f«Mtt£©3« (X I 
I I ) rSStii^lHOBBte***, 

vu-f *<D3S (X IV) r«3ti«^F- 

[0 0 5 1 ] «c*5 % ( i ) 0&1C*WMt&k 

ia±*l6orffli^ciir#i. s*>ic. (i) 

[0 0 5 2] v-©ffitt5R4BiJEJ£Sl*4 ( j ) * 

(xv) - (xvi i) r 

R 16 j M~ (OCOR 17 ) 4 _, - - ■ (XV) 
R 18 1 M" (OCO-R 18 -COOR 20 ) 4 -i 



10 



(XVI) 



[0 05 3] 
UtlO] 



R 11 , M' 



V 



(XV I 1 ) 



20 



30 



[0 054] (5£*, R 1§ ^R a M*H— SfcttS&tK 
g^Sfc 1-20 ©^JB^*dt*Ktt*Sift M* tt^ 

3<DHlfrT&£ 0 ) 

[005 5 ] CCt, ( j ) J5JWM>5%, ±12* (X 40 

v) rasft&<b£%£LT&*> w*«h y?*-^* 

X^U-K h V 7 xx;l/.xX- 2 -X^Jl^+U-f* 
- K b 'j7x^Xt7f- K MJ^^;l/XX 

-rX^U^X^U- k hy-n-:/*Jl/XX-2- 
x^Jl/^+t^- k h 'J-n-^;^Xt7f- 
k hy-n-^;l/XX7-fe7"-h, h'j-n-^ 

^xr^vu-h, b y - 1 -^^x^u- 
K hy- t-:X^;u*X-2-x^;l,^*i^-K 

h y - 1 -zf*frxxi-yr- k m;- t-^x 50 
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XT-fef— K h y - t -^JUX7f y I/- k h 
y^v^;^X7^i/-h, h'j-lvy^x-2 
-x*-;l/-^*-y*7*- k h'J^V^^XXt7f^ 
k h'Hv^I/XX7tf-h, hy-YV^^Jl/X 

xr^yu-k h y -rv^nb^i/xx^^ h 
y ^v^d tju* x- 2 - x^u^-y^- h % h y a 
vy'vZ)lzXj-y?~-~b. b y ^vyot^XT-fe 
k h , J^V7*ot , ;l/XX7^ , JU-F 4 h y^* 
>>;l>xX^u- k h >J^i/;UX- 2 

k h 'JM^^X7i2f- k hy^+t' 
;l/XX7#yu-k F»J^^mX7^l/-K h 
'Jt^^X-2-iWMtf-F, hy*** 
^Xt7r-h, F>J^^^xX7-fer-h, by 
3f^^X7^'Jl/-h, 

XXyV k h »J -2 - x^jK+^X-2 - 
x^L^ + iJ-f-- K h 'J -2 -x^;l/^=Ff Jl^X:*" 
7f - k h y - 2 -i^l/^^J^X7tf - h , 
h y -2 -i^+^^X7^»J U- k h yxf* 

7 , j;^X7')u-F, h'jxf7';;i/xx-2-x^ 
ju^*-y-f-- k h'j^f7y^xxt7f--h, by 

Xf7yj^X7tf- k h >JX7*7 y ;l/XXT£ y 
k h 'j<>^i/XX7') u— k hy^>^;ux 

X- 2 -X^l/^lff— k h , ;^>> ; ;l/XXt7f 

— k h'J<>^XX7'fef-h > h y ^>i/;l/XX 

r^yu-k t/7x^^7^-F, v^^x 

Jl/XX- 2 -x^;l^+-y--r- K iP^xx;bxXixX 
f7l/-F, ^7x^X^7 7-- b . V>y *x;U 
XX^7"i2f - K i/7x^X^7^'JU-h, ^ 
-n-X^XXS/7»)U-h, ^-n-^JMX^ 

- 2 -x^U-^-y-f-- h % ^-n-^^XX^Xf 
7U-h> ^-n-^;bXX^t7f-h t ^-n - 
7 , f;bxXi/7tf-F, ^-n-mxX^^'J 
u-k 5*- t -^^Xt^^u- K ^ - t - :/ 
^;UXX^-2 -x*Jl^*-y-f— k ^-t-^;U 
XX^f7I/-F ( t -7'^UXX^t7 7'- 

k t -^^X';7tf- k v-x-ttfo 
xx^r^yu-k ^^y^^xx^^^u-h, 
^ v^;i/xx$/- 2 -x^ji/^-y-r-- k 

^;l/XX^f7U-F, S/-/yWxX^t7f 
-k ^-{v^xxmr-F, ^-{yX^x 

X^r^yu— k ^ V^'nbVl/^XS^^U — k 
isjvy'u t'JlxX- 2 -x^;i^*U*r- k tx-fv 
;Xn tvu;*X^;*f*r u~ k i/-fyXDt';i/XX^t 
7f--K yXa tvuxx^r-fef-- K i>4vy' 

Pt';l/XX^7^yU-h, ^'>;l/XX$/7^L/- 
h, ^+^Jl/XX^- 2 -x^;l/^+*y--r- h > V>^ 
^^;bXX$/Xf7l/-h, ^^;l/XX^t7f- 
^+^l/^X^r*fef- h, ^^l/XX^7 
^ y U— 2 -X^^^l/XXyy-) U- 

h, t;-2-xfW'>;i/XX-2-i^;K^ff 



(10) 
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-k is- 2-x^;l/^i/;MXi/Xf7l/- k ^ 
;b^^>;UXX^7-fc-f - K is-2-^)V^is)V 
**^xX^-2-x*Ji/^*lJ'f---k 

- k ^f'7 , Jil'XX^7')l/-h, ^f7y^ 
X^- 2 -xf-jl/^ + U-f- k ^f7'J^X^ 
r7b-K y^f7 y;I/XX>^:7f- k ^Xf7 10 
'j;l/XX^7-fef - k ^Xr7'J;i/XX^7^ y u- 

k ^>^UXi/7^U- k y^>5?Jl/*X5/- 
2 -x^U^-frf-- k ^>^XXi/Xf7U- 

k ^>^i/xx^t77^h, ^>^;uxx^7 

Xh'^^U-F, 7*^l/XXHJ-2-xf;l/M 
Iff- k 7^-;l/XXF'Jt7f-F 4 
kJT-tef-k 7*^XhV7^ , JU-h, n - 
^XXF'J7-)U-F, n-^J^XF'J-2- 
x^;U^*lf<f - k n-^Jl/XXFyt7f-K 20 
n-^JMXF VTHzf-k n-^MXF'J7 
^■Jb-h, t-^l/XXF'j7-)l/-h, t-^ 
;UXhy-2-i^^ff-h, t-y^UXX 
h»Jt7f-h, t-^^Xh'J7-fef-K t - 
7'^Xh'J7^ , Jl/-h, ^V^l/XXh'J^ 1 ) 
U-k ^ V^XXF y-2 -x*;l,^*if^- 

^v^xXb»;t7f-h k >fv^;^XF 
yr-fef-k -fymxxh'j7^'ju-h, >fv 
^ntvuxXh y k ^v^Pb'^XF'j- 

2 -x^i/^tJ-f- k ^v7*ae;i/XXhyt7f 30 
-h, -{ yy'a tvi/xXF yr-bf- k -/y^ut^rt/ 
xxhy7^yi/-h, ^t/ji/xXFy^^u-h, 

^*/;l/^XF y - 2 -x5=-;l/^=M^f* — k ^^is;l 

xXFyt7f-F, M^;i/xXhy7tf-h, ^ 
t^xXh'j7^yu-h, ^^mxh y ^^u 

-k **7^H/XXh y-2-x^l/^*lfx- k 
^?;i/^Xhyt7f-h, t^f;^XMJ7tf- 
k t^wxxhy7^yu-F, 2 -x^;u*m^> 

;VXXMj7^U*-h, 2-x^+^MXF»J- 

2 -x^;U^+1f f - k 2-XfJK+^XXMJ 40 

2 - x^;K+s/;i/^xh y r-fef-- k 
2 -x^^^>;i/*Xh yr * y k xfry^ 
xxhy^^u-h, x^ry^xxh y-2-x^;i/ 

^*U"^-k Xf7y^XXhyt77-h, X^7 

y;vxxh yr-fef- k xf ryjuxxh yrs>y u 

— k <>^;i/^x h y7^i/- k <>^xxhy 
-2 -x^ju-^i^-k ^>^i/xXhyt7f- 

k •<>^XXh'J7'bf-h, <>^Xh'J7 
^y 6*14. 

[0 0 5 6 ] &/c, ±IE5£ (XV I ) TSSnSft^ft 50 
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tLXte. m«^7xx;b^XfcfX^^Jl/VU-h, 
x^;l/XXb7- 2 -x^l/^lf-r*- k v>y * 

#7*;l/VU-k P7x^X^>^7U- 

k ^-n -^^XX^xy f h 4 >>- n - 

^;bXXbX-2-x^Jl,^*l^-k ^-n-y 
f;^Xbxt^^7b-h x i;-n-X^xXt + 
^y^vu-F, t -y^Jl/XXkTX-rf 
U-k is- t -7*f Jl/^Xt'X-2 -x^l^^f 

- k ^ - t - XWXX^Xt^ Wvb- h, i>~ 

t -^;bxXt'x<>^7U- k ^-fyy^i/X 

Xt^^^lz-F, *?-fy W^Xt7- 2 -x 

^u-M^-r- k s^-<y^^xx^x*^^ji/vu 

- k is4 y t/^UxX^x^^^Uvu- k Wv 
^PfJl/XXe^^f^U-h, ^^V^Pt'Jl/XX 
b'X-2 -x*;l^*U"^ — k is 4 VV'U fc\rt/XXb* 

^t^^^vu-h, y-Yy^n tvuxXtrx^^ju 
71/- K ^^xXt*x^f;l/7U-F, ^+ 
^l/XXt'X-2-xf;b^tf-F, iP^^l/X 
Xfc^^^?;l/7U-F k y^y;UX^X<>» 
7U-K S/- 2 -x^l/^^UXXtTX^Jl/vU 

- k *s- 2 -x^iK^^XfX- 2 -xfjK 

k 2*- 2 -x^^^^l/^Xt^^^^Jb 
7 1/- h , ^-2-x^;l/^^l/^Xex^>^;l*7 
U— k ^^T^UXXtrx^T^WvU- k v-**?* 
;l/XX^X~ 2 -x^l^^f*- k ^^fJ^X 
t'xt^^u-F, i/t^f^xex^>»7 
k vXf7 y;l/XX^yf;l/vu- k s^xf 
r y ;i/xxt'x- 2 -x^i^^f* - k yxrr y 
ji/xxt^t^f^vu-F, ^xfryjuxxtrx^ 
>^7U-F, ^>^;l/XXt'x^f;l/7i/-F, 
^>^XXb*X- 2 -X^U-M^f- k is^O 
^MX^xt^f;i/7i/-F, y-<>y;MXex^ 
v^u-F, */7x-;i/XXt:xy^7^f- 

k ^7 x^Jl/XXb'X - 2 - x^;l/^tf - h 4 V 
V i^Jl/XXb*X^^fJl/7^f- k i/7x^WX 
t'X-O^^T^f - k ^-n-^XXbX^? 1 
Jl/T^f-k i?- n -^^l/^XbX-2 
+tff- k i^-n -^^XbXt^?Jl/7^f- 
k V-n -^f;^Xl^X^>i/;i/7^f'- k 
t-^XXb'xy^l/7^f-F, ^-t-^;i/ 
^Xb'X-2-x^;K+tf-F 4 t -^l/X 

Xhfx^-^^^r^f*- k s*- t -y>;i/xXfcrx"< 
>^;U7^f-k ^>fvXf;i/XXex^^U7^f 
-k ^^V^;MXb^-2-x^^f- 

k ^^y^Ji/XXtfx^^^i/T^f- k s^-fy 

7*fJl/XXb'X<>^7^- k w y ^ntvux 
Xex^^;l/7^f-F, ^^7Xab';l/XXtrx-2 
-x^^-^+iff— k y ^Ptvi/XX^x^^^ 
jUT^f-— k isjv T'nbvuxxtfx^o^i/r^f* 
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— K ^t^Xt'^^^^T^r- k V>^*ris 
;UXXtrx- 2 k ^^v'JbxX 

f*-k i> -2 - xf-jl/^^ViUXa- 2 -x^;U 

;l/Ti^-K 2 -x^;u^^>;i/*Xtr;^>^ 

^***JU*Xt*-2-x^l^**J-f--- k 
^;l/XX^t^?^7^-F, ^^^l/XXt'^ 10 
"Oi^l/Tt?^- k ^fr V ;WXXfcfxy ^;U7^ 
f— k ^Xf7 'JJ^Xb'X- 2 -x^l/^-Ff*- 

k ^rry^xex^^w^r-h, ^xf 

X^ ^;l/7^f - h . ^>^l/XXt^-2-x^ 
^Flff-- k ^>^l/XXk'X^^^Jl/7^r- 
k ^>^XXt^O^;b7^7-- hfri^tf 

[0057] ±ees (xv i i ) -emzn&it 

^tilt^ FrRte^^x^X^b-- k S?-n 20 
-t/^jUXXvu- k ^-t-^^XvU-h, 
^^y^^ji/^Xvu- k i/^y^nto^Xvi/- 

k ^+VJl/XXvl/-h, 5^-2 -x^;1^^>jU 
XX?U-K >>t^WXX7U-F, i^X^TlUl/ 
XX7U-K ^>i/;l/XXvu-h, i^^x;^ 
X7vf- k ^-n-^;l/XX7^f-F, ^- t 
-^XX7^f-F ( V>4 V^XX7^f- 

k i^yy'pfcVbXXTv^-- k 5^^>;l/XX:^ 
7-fef— k ^-2-x^K+^XX7^-h, 

^^f;^X7^f-K ^xf7 'jJU^Xr^-r- 30 
k ^>^XX7> ; f-- F^i'Wf f>tl^ 0 t*_t 
CD ( e) - ( j ) tit»®fb««f (JKT rsjtejpjj 

[0 05 8] CCt, ±IB ( a ) JS^K^r £^£fe#J<E> 

®mm%, *)\>vcc, o. 0 1-2 0 0, 0&i,<{z 
o. i-i5or*D, o. oi*im sisojttf 

8»**»asnr. 20 o^ffi^T^fflb-c*>. 

©SEttRJStt, +16 0 °CKTk »* U < » - 3 0 
+ 13 0 °C<DSKr, SftTfc* 0 . 1-1 OBm » 

[0059] m&KDm^mz, SEttsaw»TLfc© 

[0 06 0] *»9B«:J:>3»6n**a^x>*«^t 
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si Anton, awKEJtffj. *©facwi*<DiB^»i*»nA 
rttnsu mm&, h^?*. >**jj§* ^>?f 

Jk &88B*f, ^k EftS^A, *(Dfft©«. 

sn*=fAffl»«:«ffl3n4. ^^AKm)a 

ftfi^SBR, Mi^SBR, #'J>/V:/U>, EP 
(D) ML ^JbnA, 7JC8SBR, 7*iSS B RtC :XU > 

[0061] 

T©lii6W«:ffie>WJ#9Sn4fe©rt3:&l». HJfe 

[0 0 6 2 ] A-x-feJg (ML U< a 1 0 O'C) 
^mift, M5EBSIB4fl\ flUXl 0 0'CC?W^b/c o 
5gP«jg(«x*-l, izMij, b'x;U- 1 , 2 

ItTft^g (Mw) <fc«PP*Mre-« (Mn) £Oi£ 
(Mw/Mn) 

IV- (HO HL HLC-8 1 20GPC4fflK t£*P 
#5A ; 3RV- (HO *7AGMHHXL 
[0 0 6 3] 

J I S K6 3 0 1 (,a£-?X®mbtc 0 

^>#->«W«B»« CAfflKW (HO SU 
x >; ? y'lte o saTraJjeuifc. 
[0 0 6 4 3 JBl>T . TRCc^rE^ 

ofc. i 4 5°c-c^®B$ra, ^u^an**tfo^i. 



so 

^^*A 5 0 

ISAF^-^77^ 50 

3Effi« 3 

xf7»;>i 2 

«fc»jbW(*D l 

JHlKffiii^J <*2) 0.8 

4**) 1. 5 



* 1 ) N-^V^DfJlz-N' -y *x;l,- p -7 ^x 
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*2) N-^^P^^I/-2-^>^7^^7 
x>7; K 

[0 0 6 5 ] mam i 

^^ITv i^P^*1f>2. 4kg. 1, 3 
x>3 0 0 gr£{±£A,/c\, Cti6JC, 
>K**^A(0. 0 9mmo 1) (D^n^+t>g 
MffrTJlt^y-^ (2. 7mmol)Oh^x> 
iSML **^^V^^^rJU5 x«JA (4. 7mmo 10 
1) fccfctfHtt{b^r-r*iOV^a^*-»f>«}R (0. 0 
9mmo l)4**^©5f&l©l, 3 -;/£:^x> 
i 5 0 'C-C 3 0 #WJEJ23»J5S3 WBB»*f±ii*, 5 0 
Xrc3 0»B«**lTofc. 

[0 0 6 6 ]16»7*. 2, 4-^-t-^;U-p 

1 1 OTOO-WKfliL, *^»%»^:o C<DM^it 
OJR«W2 9 0 g. A-i-(4g (ML 1H ,100 
•C) tt44, 1 , 4-«6tlli9 7. 0%, 20 

1, 2 - tf-JHS^d** 1 . 2%, Mw/MnB2. 

[0 06 7] H»0»2 

UttWir, >^7;i/**^>©iRim*«:4. 5mm 

«j©«jttsf as***** i {caw. 

[0 0 6 8 ] H«S«3 

[0 0 6 9] ^»J4 
gg&fetfll 1 H*Wt4r ^©jRMttfc 0 . 1 8 mm o 1 

©«rttff«*8**:* 1 tC7n-r o 
[0 07 0] 2GKM5 

Hfi<b^^(D^JI®£0. 4 5 mm o 1 
IQSflfl iH«03SfffitI^**» 40 

fc. t#6n/ca^<D^^^u^ie^^<i:c>*j!ni» 

[0 0 7 1 ]£|JSW6 
[0 0 7 2] HMWI7 

ttfcfcfiWtt, HifeW l £H«<D#ffir«^{**»fc. so 
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[0 07 3 ] M5fetf!l8 

39609 it\ HiMfb^ Jm&zsJ 3-)\sV>>? p czt^>ec 

f9M£lt&3i 1 ttTKT. 
[0 07 4] ^tfe#l9 

wflsstea** i cc^-r e 
[0 07 5] scum i o 

[0 07 6 ] 1 1 

38560! 1T\ VBt&lttrJmZJrfrh y ^np^>ic 
fW.WJi>H4, JOfc«lil§l«©*Sr«*#*f#/c. 

hspiws*** i 

[0 07 7] 1 2 

[0 0 7 8 ] mmm 1 3 

urn*, mxmi tmmv^m^m&fczmc. nhti 
*§s*at i „ 

[0 07 9] 3SJ6W 1 4 

«J©»14»ffittS** 1 CC^To 
[0 080] SlJitfd 1 5 

[0 08 1] JtttM 1 

[0 08 2 3 tt«W2 
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[0 0 8 3 ] tb«093 

©»tt»tiMS**« 2 tc^To 
[0 0 8 4] J:biW»4 

£?#/c e »6ftftdl^©4^«^Ufc*g*teJ:C«HI 
[0 08 5 ] Jt*W5 

MIS***2K:iiVr. 
[0 0 8 6 ] ib«W6 

i;^*/x>iABRon ojn«tBji4*a2«:7nr. 20 

[0 0 8 7 ] *S60fl 1 6 

*?*T, ~>*a^*1f>2. 5kg, 1. 3-:/*$? 

x>3 o o gf£<±&A,/c, cn^t\ *&*>i;tf>:*** 

(0. 0 9mmol)^/c^PM 
U->i88L ^^i/rn^+i^ (2. 7mmo l ) Oh 
;i/x>jgj&, TK^b^^v^Ji'T^^-^A (5. 2 
mmo 1 ) (D^^it>^*?cfcD ? 2HS{l:^'Y^ (0. 0 
9mmo 1 ) <£5>^n^*1f U 
<D5flS*coi, 3 -7 t 2 5°C-C3 O^KJKJE 30 

jRwRs^ttaasttiA*, 5o-cr3o#rasi^fo 

[0 0 8 8 ]»C k C 5 0 °C6C« 
fe; bV&BV F ( 3 . 6mmol)^>^ 

a^**>«**»JPU *©SL 3 0#IMMBU 
2, 4-^- t -:/^>l/-p-*Ul/-JH . 5g^ 

y^tf>ycc<t»3ll»*JKL, l l o°coo-;i/rfa* 

U C<DS£<*<DA~^-5fig (ML 

, 10 0'C) S^-l. 4-»^i»9 40 

6. 9%, 1, 2 - trr.jl/tt^«tt 1 . 2%, Mw/ 

^2tC^fo 
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[0 0 8 9 ] XMtfl 1 7 

sustfd i 6 1\ ^tt^j** 'J > y » 2$<<y<DV>y * ~ 

■To 

[0090] mmi 1 8 

[0 0 9 1 ] SOSfll 1 9 

»£tt©*Msfe*#w b ***** ct vnneno^wfEe 
»*3i2ic7jvr 0 

[0 0 9 2 ] Xtkffl2 0 

XtkMi m±fflZ2, 4. 6-hy^na-i, 
3 . 5 - b »J 7^>«ctt*;te«W*, Uttffl 1 6 <tEI« 

[0 0 9 3] HJ60H2 1 

[0 0 9 4] *Jt«|1^6tt. tb«0!Il~3K:**U £ 
fi^^T-fi (Mw) <b»^»^« (Mn) <t<DJ:b 

(Mw/Mn ) *J/JnS<. maoBMHHK. 
toJ;C«J««tt^|fitI±L, UK (b) % (c) ted; 
0 s (d) ^^I"C^^C4^^ 0 tb«09 

mi 6-2 1 <t«3, M^umftfc. #y^-©jgtt*jB 

*SEffiPJT?SEttT * C <b cc J: 0 . KSWttfc <fc^WJg« 

[0 09 5] 
«1] 
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[0097] * 1 ) fiS^^fi <Mw) 
^F-fi (Mn) t<DVc 

* 2 ) tbWJ6 4 lOOiU »ffi#**l>««ira# 
*3) mjE<Z)#y^*^x>drA CB*^SE=fA (^) 

at. bro n 



*4) V vVZ4V'<DV>V *.~)\'jt*}l<>V'4Vis 

T + - h 

*5 ) K 
*6) 2, 4, 3, 
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*7 ) *J*t> : f-)\'XX\ZX*t> : 9->\>-?l'- Y 
[00983 
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